A protected block curriculum for surgical resident training began at the Medical College of Wisconsin in 2005. The curriculum has evolved with time as educational emphasis has changed. However, the concept of having resident learners relieved of clinical duty to focus on learning has not changed. Separate protected block curriculums are held for PGY1 and PGY 2 during which residents have no clinical responsibilities. These periods are defined at the beginning of each academic year and are distributed to all faculties.
Introduction
The general surgery residency educational mission at the Medical College of Wisconsin (MCW) was under scrutiny in the beginning of the year 2002. Many key stakeholders voiced concerns that residents were not receiving the optimal educational experience preparing them for the continuum of residency and future clinical practice. A number of options to address perceived educational shortcomings were presented to the department, but given interim leadership in the office of Chairman, no decision endorsing significant change was considered until 2004. In late 2004, department leadership stabilized and agreed that many of our PGY1 residents were struggling with the challenges in their first year of training, especially in the early months of their PGY1 year. Numerous reasons were offered and debated for this problem, but an obvious solution was the restructuring of the initial PGY 1 year of resident training. At the time, very little structured curriculum existed specifically for the PGY1 residents outside service or department wide major conferences such as weekly grand rounds and morbidity and mortality (M&M) conference. A weekly lecture series for residents existed, but topics were targeted to the upper-level residents. Each service had defined objectives that were specific for the service based on the patient populations served, but there was a lack of standardization of how those specific objectives were taught and assessed. The ACGME competencies had been recently introduced and numerous domains of the program were not specifically addressed by the current residency curriculum.
In response to this realization, the Program Director and the Chair of Surgery agreed to evaluate the current curriculum and plan a new curriculum for the next academic year. A scholarly approach to the change was taken by following Kotter's eight-step process of change as a scaffolding for improving the educational program [1] . The process started with a planning committee composed of a small group of key faculty and residents who met and discussed the strengths and weaknesses of our current curriculum. These meetings were facilitated by a PhD educator from the Division of Educational Services in the Office of Academic Affairs at MCW. The matrix for these sessions used six domains of the ACGME Competency Program: medical knowledge, patient care, professionalism, interpersonal and communication skills, practice-based learning and improvement (PBL&I), and systems-based practice (SBP). A list of topics in each area was developed based on the current literature and our existing curricular objectives, since there was no available guidance on topics from surgical associations or organizations [2] [3] [4] [5] . Additionally, a number of models were developed for the implementation of a new curriculum. The assumptions used to create these models are outlined in Table 1 .
Two meetings were planned as retreats for the faculty including faculty from affiliate teaching sites and resident representatives. The first meeting highlighted the changes occurring in surgical education and the direction that the ACGME and Residency Review Committees (RRC) were taking. The urgency to respond to these changes was clearly delineated. The next step involved a presentation of the topics and the planning committee felt that it was necessary to cover in each of the ACGME competency domains. It was clear that the list was very long, and one of the tasks of this first retreat was to prioritize the topics for the PGY1 residents. This task was accomplished by splitting the faculty attendees into three groups and asking for their review. The final step of this first meeting was to present four models proposed by the planning committee. A small amount of discussion occurred to explain the rationale for the models. The action item for the participants was to review the material from the retreat and come prepared for the next meeting to make decisions about the curriculum model, we would implement.
Two weeks later, the second meeting was held. Two objectives were planned: (1) a review of curriculum topics and (2) decision on the model that we would use for the curriculum. A small number of changes were made in the topic list. Some specific additions included items for professionalism and communication especially with allied healthcare professionals. The major discussion was on the model that would be used as the chosen model since it would have the greatest impact on all stakeholders. A principle that was adopted, though with some hesitation, was that time for the curriculum must be free of clinical duties including overnight call responsibilities starting around noon on Saturday, the weekend prior to the curriculum. This item was the major change debated. A significant concern was the ability to support operative cases whether the PGY1 residents were not on clinical duty. Facilitators continued to keep the educational mission at the forefront and a final decision supporting the need to have protected time for educational activities won the discussion. The four models discussed are briefly outlined in Table 2 .
A model E was brought forward from the participants. This model had a concentrated time period before the PGY1 residents actually started on clinical service followed by intermittent regular sessions. After considering the logistics of this model, it was also declined.
The final decision was to use model B. The PGY1 residents were informed of the curriculum the last week of June as their orientation sessions were held. This end-of-June session would extend a few days into July as an introduction to the overall curriculum. The actual "first semester" would be a week in August, September, and October. We would take a winter break in November and December. The "second semester" would be a week in January, February, March, and April. Graduation week in May would only be a couple of days. 
Maturation of the protected block curriculum

First year
Planning for the first year of our PBC began immediately. Faculty volunteers (champions) for the various aspects of the curriculum were recruited, and assignments were made for the entire year. Each session was planned to cover essentials for our PGY1 curriculum ( Table 3 attached).
The faculty were divided into teams based on their topic assignments. An example of the competency domains and team leaders for our first week of the PBC are shown in Table 4 .
Each month's curriculum was developed and teaching sessions were assigned to instructors. The majority of teaching was assigned to the surgical faculty, although we benefited from the expertise of several other departments when relevant. Sessions covering imaging were given by our colleagues from the Department of Radiology.
Cardiac complications were covered by cardiologists. Educators from our Department of Education helped with communication topics. Novel approaches to education such as videotaping resident presentations were used to help residents to review their communication skills. Medical knowledge was assessed at the conclusion of each block by using preexams and postexams covering material taught in each session. Skills assessments were performed for skill stations by using defined objectives for performance. Each session was evaluated by our residents and their comments were used to make changes in topics covered, presenters within or outside the Department, time spent on each topic, and decisions on future topics for upcoming months as well as future years [6] .
A unique aspect of the PBC was the addition of the surgical learning and instructional portfolio (SLIP). [7] . This educational resource was developed based on recommendations from the ACGME toolbox. The residents were asked to identify a case that they encountered each month. They were required to describe a case history, review the diagnostic studies used, and present the differential diagnosis. A list of ICD9 codes and CPT codes was also required. Finally, a discussion of the case and lessons learned was required. These cases were reviewed by a faculty member and feedback provided. This activity was transitioned to all residents in 2010.
To administratively support the new PBC, a Division of Education within the Department of Surgery was established with a Chief, administrator, and administrative assistant that were important for the organizational success of the curriculum. This occurred in 2005. A Director of the PGY1 curriculum was designated.
The entire program was a resounding success. Feedback from our PGY1 residents was excellent. Feedback from our faculty was positive and surprising, as many faculty stated that they felt the SBP…requires that residents "demonstrate an awareness of and responsiveness to the larger context and system of health care and the ability to effectively call on system resources to provide care that is of optimal value" www.acgme.org/outcome/comp/comphome.asp. It includes understanding how their own practices affect others, and knowing how to partner with others to improve health care. Micro and macro (David Leach "No resident is an island" in Nov 2004 ACGME Bulletin pg. 2-3. Table 3 . Surgery curriculum blueprint developed by MCW Department of Surgery Curriculum Committee.
Medical and Surgical Education -Past, Present and Future current PGY1 residents were better at handling their roles on clinical services. We were encouraged with our results and a decision was made to continue the PBC and expand it into the PGY2. Based on the feedback from the residents and services, the PGY1 curriculum was shortened to end on Thursday evening so that the PGY 1 residents could return to their services on Thursday rather than on Friday afternoon. Thus, the structure that continues to this day is Monday through
Thursday as full days, with Sunday used to support preparation time.
Subsequent rollout and evaluation
On the basis of evaluations and feedback, the second year of implementation of the PGY1 PBC was formatted similar to the first year in regard to time commitment over the course of the year.
Some topics were changed based on the evaluation feedback from residents and faculty. Since inception, each year the curriculum is reassessed and changed based on internal and external requests and feedback.
After the first year of the PBC roll out, the PGY2 curriculum was designed, and a Director was designated. This design used a similar model although shortened to full-day sessions Monday through Wednesday, with Sunday used for preparation and homework. The topics addressed came from our Curriculum blueprint. Changes included making appropriate accommodations for a different set of surgical procedures and increased responsibilities and expectations for our PGY2 residents. Each of the blocks in the PGY 2 year had a primary focus: trauma, critical care, vascular surgery, breast diseases, colorectal cancer, and diverticular disease. The sessions were focused on these broad areas within each block, though some topics covered spanned many diseases, such as professionalism, communication skills, among others. Again, feedback from residents and faculty has been positive despite the removal of residents from clinical service.
A curriculum was also designed for rollout the following year for the senior residents (PGY 3-5 curriculum) following the principles of protected time away from clinical duties and exams, but using a different structure and capturing many elements already in place such as skills labs for upper-level residents. Monthly half-day sessions were designed to cover multiple topics guided by surgical content in textbooks, skills sessions including open and laparoscopic surgery on pigs, simulator exercises, ethics sessions, and various topics to prepare residents for practice after graduation.
A Resident Curriculum Committee was formed and served to oversee the implementation and management of the curriculums, allowing a forum for discussing of outcomes, faculty recruitment for teaching opportunities, ideas for content, and challenges to overcome since the curriculums evolved. Eventually, the committee was no longer needed when the curriculums matured.
Our robust evaluation process for the PBC identified multiple expected and somewhat unanticipated benefits of this format. The residents improved in their medical knowledge. Comparison of preexams and postexams provided evidence of learning that was reproducible. A representative example is provided in Figure 1 . American Board of Surgery In-Training Exam (ABSITE) scores of our PBC residents improved compared to our historical controls in our program. We found a statistically significant correlation of post-test curriculum exam scores early in the academic year and yearly ABSITE scores, allowing the identification of resident exam performance concerns early in the year and providing time for improved ABSITE preparation [8] . The communication sessions with videotaping improved resident presentations at grand rounds and in our morbidity and mortality conferences [9] . Surgical skills based on PGY1 OSATS scores for suturing and knot tying were also significantly improved [10] . All these benefits were felt to be attributable to our curriculum presented in the PBC. Finally, importantly for physician wellness, the PBC format promoted a much closer collegiality among our PGY1 residents that, to this day, serves as a social support mechanism for each resident class throughout their training.
Team
Area/competency Topics
We also began to further analyze our results related to the infrastructure required to conduct the PBC [11] . Despite widespread support among department faculty, many faculty felt that the time and effort may not be worthwhile. This concern drove the Division of Education to complete a fiscal analysis of our PBC. We performed an assessment of the "costs" in hours and dollars for the protected block curriculum (PBC) for our PGY1 and PGY2 residents. Resources expended during the 2006-2007 academic year were evaluated in terms of the number, division, department, and rank of faculty involved in curriculum teaching. A question of sustainable was also asked. We assessed results from our PGY1 and PGY2 PBC from 2005 to 2014. A total of 126 PGY 1 and 2 residents completed the PBC. The average number of contact hours for PGY1 residents was 175 and for PGY2 was 120. The total faculty time consumed was 508 h/year. The pre/post improvement averaged 15%. Our resident ratings continued to be greater than 4.5 over the 9 years, while the average faculty ratings were 4.6 on the five-point scale. Our first time ABS pass rates for the qualifying exam (QE) improved after risen to 97%. These impressive pass rates support continued faculty and resident interest and commitment to sustain and evolve the curriculum.
Curriculum evolution
Over the past 12 years, our PBC for PGY1 and PGY2 residents has evolved. Since its initiation, resources on preparation for residency [12] as longitudinal elements of our curriculum content. Examples of the evolution of our PGY1 curriculum is shown in Figure 2 with a representative sample of a typical day from 2006 compared to a typical week in 2016.
Our PBC remains highly rated by junior residents and faculty. It continues to evolve in content and duration as the department has expanded and health care delivery has changed. The program is now 4.5 days (Monday through Thursday, Sunday afternoon for final preparation) for PGY1 and 3.5 days (Monday through Wednesday, Sunday afternoon for final preparation) for PGY2 residents. Whether the reduction in time is related to an improvement in preparation of medical students for residency or our concern over clinical exposure is an unanswered question. We do believe that the presence of the PBC has had a positive impact on resident recruitment as it demonstrates our emphasis and dedication to surgical education. Anecdotally, some residents have expressed their interest in our PBC and opportunities for educational research as reasons for choosing our residency training programs.
The success of the program for the PGY1 residents has some local external validity of importance. We were asked by the Departments of Plastic and Urologic Surgery to include their residents in the program. These program directors recognized the potential positive impact on their junior residents as well. This inclusion helps bonding among residents who will be closely working together throughout their training program.
We have also continued to improve the separate educational sessions for our PGY3-5 curriculum. This curriculum was started in 2007 and replaced a straight didactic lecture series. It is held on one Wednesday morning, which is currently transitioning to Friday mornings, each month for 4 h providing 32 h of contact time. Again, the residents are relieved from clinical duty. A faculty facilitator leads discussion topics. These sessions are case based and the format is very similar to oral board questioning. These changes were requested by our residents as they became familiar with the PGY1 and PGY2 curriculums. The topics cycle every 3 years. Sessions on ethics are included.
Another addition added to our PGY1 and 2 PBC was surgical jeopardy. This has become a favorite for a few faculty facilitators as well as for our residents. This type of interactive game-based instruction has been utilized to teach and provide a casual, fun environment for residents to compete and socialize [16] . We participate in the American College of Surgeons (ACS) resident jeopardy session at the annual ACS Clinical Congress meeting. While we have never taken the top prize at the ACS Clinical Congress Jeopardy competition, we have been competitive many times.
Finally, the PBC has been a venue for scholarship for faculty interested in surgical education.
A number of PBC-related manuscripts and presentations regarding our PBC curriculum have been published in peer-reviewed journals and in the AAMC MedEdPORTAL, respectively. Having a robust, sustainable, evolving, and faculty-supported curriculum has allowed many faculty, and selected residents, to pursue surgical education as a component of their careers interests. The current PGY1 curriculum director is enrolled in a Masters of Education in the Health Professions program and the PGY 2 curriculum director is enrolled in the Association for Surgical Education (ASE) Surgical Education Research Fellowship.
Conclusions
Surgical education requires constant attention and new methods of teaching and assessment must be considered. The PBC was initially met with a significant amount of skepticism from some faculty and senior residents resistant to change. However, as residents experienced the new model, it was uniformly accepted and ultimately highly valued by the department. We believe that maintaining a positive focus on the educational mission allowed us to accomplish such a change to the traditional delivery of resident education. As the skills needed by health care providers continue to change, so must our educational objectives and how we deliver them. Our PBC has allowed us to focus on these new skills and competencies and provided a venue for continued evolution as we look to the future. Faculty interested in careers in surgical education makes the curriculum sustainable and ensures future scholarly products studying educational outcomes of our curriculums and surgical training programs.
Future of the PBC
We will continue to look for ways to improve our PBC. We are convinced that the learning environment we have established for our trainees is more conducive to the educational needs of our residents. Being away from clinical service allows their focus to be on learning and more receptive to learning without the distractions of clinical care. How we balance educational time and clinical service will need continuous evaluation and adjustment to meet the needs of our trainees.
Potential areas of future change that need ongoing evaluation relate to educational objectives and the needs of our trainees. Educational objectives will need to address the multitude of changes in medicine that continue to occur. These include the application of advanced medical devices, use of alternative interventions to surgery, medical care organizational changes, and quality and safety initiatives. While newer topics must be addressed, we also must not let them displace critical basic medical knowledge, patient care principles and basic skills common to surgical practice.
As our trainees transition from millennials to generation Zs, our educational techniques will need to change. A generation of learners raised with Internet access, social media, and mobile access will force us to consider how we deliver our material. Classroom time may decrease as mobile active learning opportunities increase. Manipulating the PBC into this type of learning should not be difficult, but it will require thoughtful planning.
Regardless of the changes required, we believe the infrastructure that we have designed will be flexible and sturdy enough to meet these challenges. 
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